To: Di stribution Dat e: March 17, 1997
From Jay Brusse/ Uni sys Corp. supporting NASA GSFC Code 311

Subj ect : Trip Report for MIlitary Capacitor Specification Coordination Meeting

A coordination meeting to di scuss and resol ve proposed changes to various mlitary
capaci tor specifications was held at the Defense Supply Center Col unbus (DSCC) in
Col unbus, CH from 02/10/97 to 02/14/97. Dave More, Pat Kyne and Ken Bernier of
DSCC, fornerly known as the Defense El ectronics Supply Center (DESC), hosted the
nmeeting along with the Preparing Activity (PA) representative for the nost of the
subj ect specifications, Jeffrey Carver fromthe U S. Arny Communi cati ons-

El ectroni cs Command. Representatives from NASA (GSFC, JPL), the Aerospace Corp.
(US Ar Force) and the various qualified suppliers were also in attendance to
defend their particular interests in these specifications. See the attached
attendance lists for details.

Table | lists the mlitary specifications discussed during this coordination
nmeet i ng.
Table 1: Mlitary Specifications Reviewed During Coordination Meeting
Speci fication Part Type
Number

M L- PRF- 55365 Capaci tor, Fixed, Tantalum Chip
M L- PRF- 49467 Capaci tor, Fixed, Ceramc, H gh Voltage
M L- PRF- 39014 Capaci tor, Fixed, Ceramc

M L- PRF- 20 Capaci tor, Fixed, Ceramc, Tenperature Conpensating

M L- PRF- 55681 Capacitor, Fixed, Ceramc, Chip

M L- PRF- 123 Capaci tor, Fixed, Ceramc, Space  ade
The primary changes proposed for these specifications fall into four basic
cat egori es:
Category |I: Conversion to “Performance” (PRF) Specification

Conversion of mlitary specifications to “Perfornmance” specifications has been
driven by the well-known Department of Defense initiative to utilize “Best
Commercial Practices”. The general philosophy is to focus the detail ed

requi renents on end-item perfornmance attri butes and to remove requiremnments which
dictate to a supplier “How to” make their product. This shift is intended to give
the supplier nore latitude to utilize the necessary materials or processes to neet
the performance requirenments of the specification

Category Il: Addition of “C Level (“A’ Level for ML-PRF-55365) Product Option

The Departmnent of Defense (DoD) has devel oped a new quality |evel option for
several of the capacitor specifications known as “C’ level (in the case of

M L- PRF-55365, this level will be called “A’ |evel because the “C’ is already
defined in accordance with the Weibull failure rate system)y. A “C level part is
one which is manufactured on the supplier’s mlitary qualified product |ine
utilizing the same naterials and processes as their established reliability (ER
product. The primary difference between the “C’ level and ER parts is that the
“C’ level part does not receive the end-item governnent nmandatory Quality

Conf ormance | nspections (Q) required for ER | evel product (i.e., thermal shock
voltage conditioning). Each supplier is given the latitude to specify their own



test and rel ease system In order to be a qualified source for the “C |evel
product the manufacturer MJST be qualified to a mninumfailure rate |evel
(usually “P" level — 0.1% 1000 hours or Wibull “B" level - 0.1% 1000 hours) for
the same product. “C’' level product is typically identified in the part nunber by
placing a “C’ in the designator reserved for the failure rate (ex.,

CDRO1BP100BJU Q).

The “C' level option should benefit the manufacturers by allowing themto nmarket a
less costly “C' level product to mlitary and hi-rel users who do not require QO.
The DoD hopes that addition of the “C’ level will help to nmaintain a healthy
supplier base for ER resistors since naintenance of ER level qualification is a
mandatory requirement to remain qualified to supply the “C' |evel.

Category Il11: Addition of Space Level Requirenents

The representatives for the space community successfully | obbied to add surge
current test requirements (with PDAlints) to ML-PRF55365/4 and /8 to cover
high reliability tests normally called out in Source Control Draw ngs (SCD).
Currently, users can specify surge current testing by adding the letter “A” or “B’
to the end of the part nunber in order to specify roomtenperature surge current
testing (“A’) or -55°C, 25°C and +85°C surge current testing (“B").

M L-CG 123 is the stand-al one space |evel specification for nmultilayer ceranic
capacitors. The specification has detail slash sheets which cover the basic
styles offered in the ER ceram c capacitor specifications such as chip, axial
lead, radial lead and DI P configurations. ML-G 123 inposes the strict

requi renents (such as in-process inspections, DPA X-ray, lot sanple life testing,
lot traveler data retention, etc.) on the supplier in order to assure device
reliability. Because of the success of ML-G 123 as a space | evel (high
reliability) specification, there is no need (nor interest) in adding space |evel
requirenents to any of the other ceramc capacitor specifications such as ML-G
39014, ML-G 20 or M L-GC 55681.

Category IV: General Changes

Several general changes were al so nade to the capacitor specifications. In
particul ar, a new PPM assessnent requirenent has been introduced which follows the
newy rel eased ElA 554-1. The new requirenent is based on sinple roomtenperature
paranetri c checks such as capacitance, dissipation factor (DF), insulation
resistance (IR and dielectric withstanding voltage (DW). No PPM checks are
required for visual or mechanical defects. For the non-ER “C’ |evel product the
manuf acturer is given the freedomto devise their own PPM assessnent sanpling

pr ocedure.



The follow ng sections briefly describe the changes being introduced into the
capaci tor specifications.

M L- PRF- 55365: Tantal um Chi p Capacitors

Adding “A’ level product option (see Category Il change above) only for
suppliers who maintain Wibull “B” failure rate level or better. Initially,
“A’” level products will only be offered for cap val ues and vol tage ratings
currently offered via Wibull graded parts.

New sl ash sheets to be devel oped for the | ow ESR tantal um chip styles

Proposal to add new sl ash sheets for “fused” styles was rejected by the

manuf acturers due to lack of demand for these styles

Tightening the surge current test requirenments in /4 and /8 as foll ows:

-+ Only suppliers who maintain Weibull “B’ failure rate |level or better may

offer surge current tested parts
Procedures for performng surge current testing will be rewitten to
follow the nmethods called out in ML-G39003/9 (for surge current option
“A’) and M L-C 39003/10 (for surge current option “B’).
A 10% Percent Defective Allowable (PDA) will be inposed on the surge
current test. Lots which exceed the PDA cannot be supplied in accordance
with M L- PRF-55365.

Several suggestions were raised for changing the part nunbering schene to deal

with the foll ow ng:
Maki ng case size a variable to allow suppliers to make existing parts in
smal | er packages
Maki ng the character for the optional surge current testing a nandatory
character in the part nunber. For exanple, the part nunber nust have the
“A" or “B” for surge current tested parts or sonme other character (to be
determ ned; possibly “X’) to specify NO surge current testing.
Introducing a way to specify the new | ow ESR part nunbers

Exanpl e Proposal for New Part Nunmbering Schene for M L-PRF-55365

CVR06 B A 225 J M A X
Styl e: Voltage | Term Cap. Tol erance | Failure Case Sur ge
Repl ace Fi ni sh Rate Si ze: Current:
“R' with Level Sl ash sheets This field
“L" for will specify will be
| ow ESR al | owabl e case mandat ory.
styl es sizes. QPL “A’-Surge A
wi || show who “B"-Surge B
has qualified “X"-No Surge
vari ous case
si zes

Proposal was made to consider addi ng new Resi stance to Sol deri ng Heat test
nmet hods from M L- STD-202 Met hod 210 whi ch now i ncl ude test conditions which
simulate I R Refl ow and Vapor Phase Reflow. No final decisions were nmade on
whet her to include any of these new methods at this tine.




M L- PRF-49467: Hi gh Voltage Ceranic Capacitors

This specification has been in coordination for several years w thout a source
ever having qualified. The intent of the discussions on this specification at
this nmeeting were only to tie up the final |oose ends.

A new qualification approach was agreed upon due to the prohibitive nunber of
qualification sanples needed in order to qualify all styles of all voltage
ratings. The new approach will grant qualification to internediate voltage
ratings based on qualification as follows:

- Qualification of BP styles must be done separately fromBZ and BR
Qualification of 5 kV (highest voltage rating offered in this spec) and 3
kV styles will autonatically cover 4 kV styles
Qualification of 600 V (|l owest voltage rating offered in this spec) and 3
kV styles will autonmatically cover 1 kV and 2 kV styles
Manuf acturers may elect to qualify one voltage rating at a tine (for

exanpl e, manufacturer may opt to qualify the 1 kV styles only, then later
qualify the 2 kV styles, etc.)

M L- PRF-39014: Ceneral Purpose Ceranic Capacitors

Adding “C’ |evel product option (see Category Il change above) only for
suppliers who nmaintain “R* failure rate level or better. Initially, “C |evel
will be introduced for the CKRO5, 06, 22, 23, and 24 styles only. “C |evel
products will only be offered for cap values and voltage ratings currently
offered via Established Reliability parts. “C’' level part nunbers would |ikely

replace the “-“ in the current part nunber with a “C" (for exanple,
MB9014/ 02 C1350 i nstead of M39014/02 -1350). Due to space limtations for actual
part marking, a “C’ level part may be marked as “ C39014”. Part marking details

have not yet been finalized.

NOTE: A proposal to add “C’ |evel product to ML-PRF-20 was put on hold for
the time being. ML-PRF-20 contains both ER (CCR) and non-ER (CC) product

| evel s which may confuse the “C' |evel issue.

Manuf acturer will be given the option to define their own in-process
solderability check in lieu of performing the current Goup A solderability
check. The manufacturer’s procedure nust be validated by the qualifying
activity.

M L- PRF-55681: Ceram c Chip Capacitors

Adding “C’ | evel product option (see Category Il change above) only for
suppliers who maintain “P’ failure rate level or better. “C |evel products
will only be offered for cap values and voltage ratings currently offered via
Established Reliability parts. “C level parts will be identified by replacing
the failure rate level designator with a “C’ (for exanple, CDRO1BP100BJU 0.

Proposal was made to consider adding new sl ash sheets to cover the 0603, 0504
and possi bly 0402 chip sizes. Manufacturers will submt existing data sheets
for these styles to DSCC for consideration.

Proposal was made to consider addi ng new Resi stance to Sol deri ng Heat test
nmet hods from M L- STD-202 Met hod 210 whi ch now i ncl ude test conditions which
simulate I R Refl ow and Vapor Phase Reflow. No final decisions were nmade on
whet her to include any of these new methods at this tine.



ML-C-123: Hi gh Reliability Ceranic Capacitors

WII be “performance converted” via Arendrment 4 to Revision B. The Anendnent
will be followed by a full revision which may incorporate some additiona
changes which are being investigated in the interim

I ncreased the allowabl e dielectric constant mnimumto 3000 from 2400.

WII be anmending ML-C 123/2 (CKS06) to add values up to and including 1 uF
Special wording will be added to /2 which defines how t he manuf acturer can
qualify to the extended range values. Wrding will look |ike:

“Extension of Qualification Option: For ML-PRF-123/2 manufacturers that
are currently qualified to a subset of the full capacitance range for a

gi ven voltage rating and vol tage-tenperature characteristic; qualification
to additional capacitance val ues may be granted based upon successfully
meeting ML-STD 790 requirenents, in-process inspection and G oup A and B

i nspections for those values. This qualification option is restricted to a
gi ven voltage rating and vol tage-tenperature characteristic. The highest
capaci tance value qualified can be the basis for qualifying | ower

capaci tance val ues of the sanme voltage rating and vol tage-tenperature
characteristic.”

Thi s wordi ng was added because the nanufacturers were not interested in
investing in performng “full” qualification for the extended values for such a
| ow vol une business line. Instead, this wording allows the suppliers to take
an SCD order which mrrors ML-G 123 requirenents, build the product for their
SCD customer and use the results of testing as a basis for qualification.

Any M L-G 123 sl ash sheets which do not currently have a QPL source or for
whi ch no supplier is currently expressing an interest in supplying will be
cancel ed.

Body I nsul ati on Test (which is a subparagraph test for DW) wll be
specifically called a qualification test only. The full revision of ML-G 123
wi Il address nodifying the qualification table to nmove Body Insulation into a
subgroup where far less sanples are required. Qurrently, the qualification
table requires testing 170+ parts for body insul ation.

X-ray Appendix will be turned into a “guideline” only for the manufacturer who

can submt a procedure to the qualifying activity which will acconplish the
intent of this appendix.

Preparing activity offered the suppliers the option to stock ML-G 123 parts
through distributors. Qurrently, ML-G 123 has strict prohibitions against
this practice. The suppliers were not interested in “stocking” of ML-G 123
part types mainly due to concerns with having the distributors copy and ship
the test data packages to the custoners. Additionally, they saw no real tine
savings with allow ng distributor stocking unless we as users can forecast our
denmand.

| ssue was raised by DSCC as to why M L-C 123 does not require solderability as
a Goup Atest as is the case in all other ceramc specifications. This issue
will be revisited for the full revision of ML-GC 123

Changed wording for solder tenperatures to say “liquidus” tenperature shall be
260°C mnimuminstead of “plastic” tenperature shall be 260°C

N-ray inspection nmethod has been del eted. U trasonic scanning nethod has been
retai ned, although specific details about the type of equi prent and met hods has
been renoved.

Rewor ded data retention paragraph 4.1.3 to say

“Manufacturing | ot performance information. Lot perfornmance information
relating to material, process, |ot conformance, inspections and product
shall be retained by the vendor for 10 years from date of manufacture of
parts.”



Split up the Goup Cinspection table as foll ows:
Subgroup 1 - | eaded devices

a) Terminal Strength

b) Solderability

c) Resistance to Sol der heat
Resi stance to Sol vents

accept on 1 reject for all tests

o oo

Subgroup 2 - non-| eaded devices

a) Terminal Strength 6
b) Solderability 6 accept on 1 reject for all tests
c) Resistance to Sol der heat 6

Dropped the pre-encapsul ation termnal strength test sanple quantity to 5
pi eces from 10 pi eces.

Post Vol tage Conditioning, the supplier nay performroomIR at any tinme as |ong
as it follows DW and capacitance and DF are the final electrical tests in the
sequence. CQurrently, test says nmanufacturer shall performroomI|R DW,

capaci tance and DF. Then heat parts up to 125°C and do hot IR cap and DF.

Al ow supplier to performDA at up to 400% of rated voltage. This allows the
manuf acturer to use a nore stringent internal in-process test voltage |evel
which still neets the intent of the specification. Qurrent requirenent is for
DW at 250% of rated voltage.

Life test sanple size will be fixed at 25 pieces when the full revision of
ML-C-123 is released. Qurrent requirenent is for 25 pieces for lots up to
1200 pi eces, then 80 pieces for up to 10,000 pieces. In reality, the suppliers
rarely, if ever, produce lots |arger than 1200 pi eces.

Appendi x G was deleted. This appendix was for “Baseline” and “Audit” activity
requi renents.

Before submtting these new performance specifications up the Arny chain of
comrand for approval, DSCC plans to circulate final drafts for rapid review It
is unclear how long this process will take since the Arny PA representative is
unsure how the Arny approval chain will react to the changes nade during this
revision cycle. There is a possibility that the Arny review office will reject
the specifications “as nodified” because they remain too prescriptive.

If you have any questions or need additional details, please do not hesitate to
contact Jay Brusse at (301) 286-2019 or by e-mail at jbrusse@op300. gsfc. nasa. gov.
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DSCC/ VAM D. Mbor e
DSCC VAM P.  Kyne
DSCC VAM K. Berni er
Uni sys/ K. Sahu
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